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Specification 

1 . Title of the invention 
Stirrer 

2 . Claims 

1. A stirrer, characterized by the fact that in a stirrer 
that stirs and mixes a fluid in a tank by the rotation of a 
stirring blade, the stirring blade consists of several sheets of 
stirring blade segments; and said stirring blade segments 
generate a forward thrust and a backward thrust in a stirring 
shaft direction to the fluid by rotating. 

2. The stirrer of Claim 1, characterized by the fact that 
each stirring blade segment of the above-mentioned stirrer is 
constituted to generate opposite thrusts at the inside and the 
outside in the radial direction. 

3. The stirrer of Claim 2, characterized by the fact that 
each stirring blade segment of the above-mentioned stirring 



1 Numbers in the margin indicate pagination in the foreign 
text . 
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blade has opposite angles at the inside and the outside in the 
radial direction to the rotational surface. 

4. The stirrer of Claim 3, characterized by the fact that 
the above-mentioned each stirring blade segment substantially 
consists of one sheet of member and is constituted to generate 
an opposite thrust by a twisted shape. 

5. The stirrer of Claim 3, characterized by the fact that 
the above-mentioned each stirring blade segment substantially 
consists of several members; and at least two members among them 
have opposite angles to the rotational surface. 

3 . Detailed explanation of the invention 
(Industrial application field) 

The present invention pertains to a stirrer. In 
particular, the present invention pertains to a stirring blade 
suitable for a stirrer of a fluid. 
(Prior art) 

Stirrers for stirring liquid, powder, or a mixture of both 
of them in a tank are utilized for various operations such as 
uniform mixture, heat transfer improvement, coalescence 
prevention of particles, or sedimentation prevention, and the 
uniform mixture is a common purpose to each operation. A 



3 



stirrer with a short mixture time and a high mixture performance 
is in demand. 

In order to raise the mixture performance, various rotary 
stirrers are proposed and provided to practical uses. 
Conventional stirring blades are classified into two kinds. In 
other words, as its first method, the mixture in a tank is [2_ 
realized by a radial discharge flow of a rotary stirring blade 
represented by a fan turbine, and as a second method, the 
mixture in a tank is realized by an axial discharge flow being 
generated by the thrust of a rotary stirring blade represented 
by a propeller type stirring blade. 

In the first method, as shown in Figure 8, the main 
circulating flow in the tank was branched into A flow of the 
upper part and B flow of the lower part by the stirring blade as 
a boundary, the upper and lower liquids were only mixed by the 
disturbance of the axial flow at the boundary of the A and B 
flows, and the vertical mixture characteristic was not 
sufficient . 

In the second method, as shown in Figure 9, the mixture was 
realized by a circulating flow in the tank due to the discharge 
flow of the stirring blade. In the method, the circulating flow 
was generated by the discharge right under the stirring blade, 
however since the circulating flow was diffused and attenuated 



halfway and the circulating force of the entire stirring bank 
was weakened, the vertical mixture characteristic was not 
sufficient . 

(Problems to be solved by the invention) 

In the above-mentioned prior arts, the mixture 
characteristic in the upper and lower parts of the stirring 
blade was not considered, and a sufficient mixture could not be 
realized . 

The purpose of the present invention is to provide a 
stirrer with a high vertical mixture characteristic through a 
strong circulating flow over the upper and lower parts of a 
stirring blade. 

(Means to solve the problems) 

In order to achieve the above-mentioned purpose, a 
structure in which a stirring blade generates a forward thrust 
and a backward thrust in a stirring shaft direction to a fluid 
by the rotation of a stirring blade is constituted. 

(Operation) 

Since several stirring blade segments constituting the 
stirring blade have opposite angles to a rotational surface at 
the inside and the outside in a radial direction, opposite 
thrusts to the fluid are generated at the inside and the outside 
along with the rotation. In other words, a large circulation of 



inside part -> lower part -> outside part -> upper part -> 
inside part to the fluid in the tank can be generated. 
(Application examples) 

Next, an application example of the present invention is 
explained by Figures 1-4. A stirrer 1 consists of a stirring 
tank 2 and a stirring blade 4 which is supported by a bearing 
device 3 and rotated and driven by a motor 6 through a stirring 
shaft 5. The stirring blade 4 consists of a seat 41 and several 
stirring blade segments 42, and each stirring blade segment 42 
has mutually opposite angles to the rotational surface in the 
inside part and the outside part in a radial direction and is 
installed in the seat 41. The stirring blade segments 42 shown 
in Figure 2 substantially consist of one sheet of member, and 
its inside part and outside part have opposite angles to the 
rotational surface. In the constitution of Figures 2-4,.yeach 
stirring blade segment generates a forward thrust for pushing 
down a fluid in the inside part in the radial direction and a 
backward thrust for pushing down the fluid in the outside part 
by the rotation of the stirring blade. 

Figures 5 and 6 show other application examples of the 
stirring blade segments. In Figure 5, the stirring blade 
segments are constituted by a direct connection of two members 
42a and 42b having mutually opposite thrusts, and in Figure 6, 



the stirring blade segments are constituted by the connection of 
two members 42a and 42b via a member 42c perpendicular to the 
rotational surface . 

Figure 7 shows the circulation of a fluid in the stirring 
tank of the present invention. Since a push-up thrust in the 
inside part in the radial direction and a push-down thrust in 
the outside part are respectively generated, the fluid generates 
a large circulation of inside part -> upper part -> outside part 
-> lower part -> inside part. 

Also, a fluid supply nozzle and a discharge nozzle are 
provided, though they are shown in Figure 1, and if necessary, a 
jacket for heating or cooling and an inner heat transfer pipe 
are sometimes arranged. Also, the circulating blade of the 
present invention is sometimes installed at multi-steps in the 
stirring shaft direction. Furthermore, in the stirrer of the 
present invention, in addition to well-known techniques, the 
stirring blade and draft tube, foam winding preventing device, 
deforming device, etc., are freely assembled. 
(Effects of the invention) 

Since the present invention has thee above-mentioned 
constitution and operations, the following effects are exerted. 
Since a large circulation over the upper part and the lower part 
of the stirring blade is generated, the drawback of the first 



method of the prior arts in which the circulating flow is 
branched into the upper part and the lower part of the stirring 
blade is solved. Furthermore, even if the circulating flow 
right under the stirring blade of the inside in the radial 
direction is diffused and attenuated, since the circulation can 
be newly applied to the outside in the radial direction, the 
drawback of the second method of the prior art in which the 
entire circulating flow over the upper and lower parts is 
weakened is solved. Since the present invention has a strong 
circulation action as mentioned above, the mixture of the upper 
and lower parts of the stirring blade is accelerated, so that 
the mixture time can be shortened. 

4 . Brief description of the figures 

Figures 1-3 explain an application example of the present 
invention. Figure 1 is a sectional side view showing the /3 
stirrer, Figure 2 is a plan view showing a stirring blade, and 
Figure 3 is a cross section of I-I line of Figure 2. Figure 4 
is a cross section of II-II line of Figure 2. Figures 5 and 6 
are respectively illustrative diagrams showing other application 
examples of the present invention. Figure 7 is an illustrative 
diagram showing fluid circulation paths of the present 
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invention. Figures 8 and 9 are respectively sectional side 
views showing conventional stirrers. 

1 Stirrer 

2 Stirring tank 

4 Stirring blade 

42 Stirring blade segment 




Figure 1: 
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